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Appl. No.: 09/392,170 ,
Amdt. dat d September 17, 2003 -
Reply to Office action of June 17, 2003

Amendments to the Claims
This listing of claims will replace all prior versions, and listings, of claims in
the application:

Listing of Claims:

1. (Canceiled).

2. (Previously amended) A computer-implemented method for randomly
( walking through a hyper-text-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
(5 to other documents, each document being associated with a host, the method
comprising:
a) selecting a host:
b) selecting at random a document assaociated with the host;
<) retrieving the selected document;
d)y - responsi\)e to occurrence of a random event:
d.1) selecting at random a host from among the previously
selected hosts;
d.2) selecting at random a document associated with the host;
and
d.3) retrieving the selected document:
e) responsive to non-occurrence of the random event:
e.1) selecting al random a link in the retrieved document; and
e.2) refrieving a document referenced by the selected link; and

f) repeating d) and e) until a predetermined condition is met.
3. (Previously amended) The method of claim 2, wherein the random event
comprises:

a generated random number falling within a predetermined range.
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4, (Previously amended) The method of claim 2, wherein the document set
is the World Wide Web, and wherein each document is a web page.

5. (Original) The method of claim 4, wherein each host corresponds to a
domain. '
6. (Previously amended) The method of claim 2, further comprising,

concurrently with a) through f), performing a second two-level random walk
through the hypertext-linked document set.

7. (Previously amended) A computer-implemented method for randomly
Wa!king through a hypertext-inked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, each document being associated with a host, the method
comprising:
a) initializing a host set;
b) initializing a document set for each host in the host set;
c). selecting at random a host from the host set;
d) selecting at random a document from the document set of the
selected host,;
e) responsive to the selected document containing at least ane link:
e.1) selecting at random a link from the selected document;
e.2) selecting a document corresponding to the selected link;
e.3) selecting a host corresponding to the selected document;
e4) adding the selected host to the host set;
e.5) adding the selected document to the document set of the
selected host; and
e6) repeating e.1) through e.5) .untii a first predetermined
condition is met, and '
f) repeating c) through e) until a second predetermined condition is

met.
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8. (Previously amended) The method of claim 7, wherein:
e.4) Is performed responsive to the selected host not being in the
host set; and

e.5) is performed responsive to the selected document not being
in the document set of the selected host.

9. (Previously amended) A computer-implemented method for‘ randomly
\ walking through a hyperiext-linked document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
to other documents, each document being associated with a host, the method-

comgprising:
a) initializing a' host set; v
b) initializing a document set for each host in the host set;
c) selecting at random a host from the host set;

d) selecting at random a document from the document set of the
selected host;
e) responsive to non-occurrence of a random event and further
responsive to the selected document containing at least one link:
e.1) selecting at random a link from the selected document;
e.2) selecting a document corresponding to the selected link;
e.3) selecting a host corresponding to the selected document;
e4) adding the selected host to the host set;
e.b) adding the selected document to the document set of the
selected host; and
e.6) repeating e.1) through e.5) untii a first predetermined
condition is met; and

f) repeating ¢) through e) until a second predetermined condition is
met.

107798.022162.17800 Page 4 of 42
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10. (Previously amended) The method of claim 9, wherein the random event
camprises:

a generated random number falling within a predetermined range.

11.  (Original) The method of claim 7, wherein the hypertext-linked document
set is the World Wide Web, and wherein each document is a web page.

12. (Oﬁginai) The method of claim 11, wherein each host coresponds to a
domain.

13.  (Original) A computer-implemented method for measuring relative quality:. - -

of a search engine index, comprising:
a) performing a two-level random walk among documents within a
document set;
b) for each document encountered in the random walk, detemining
whether the document is indexed by the search engine index; and
c) aggregating the results of b).

14. (Original) The method of claim 13, wherein at least a subset of the
documents contain a plurality of links to other documents, each document being
associated with a host, and wherein a) comprises:

a.1) selecting a host;

a.2) selecting at random a document associated with the‘host;

a.3) retrieving the selected document;

a.4) selecting at random a link in the retrieved document;

a.8) retrieving a document referenced by the selected link; and

a.6) repeating a.4)and a.5) until a predetermined condition is met.

15.  (Previously amended) A computer-implemented method for measuring
relative quality of a search engine index, comprising:

107702.0221 62,1 7800 . Page 5 of 42
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a) performing a two-level random walk among documents within a
document set, by:
a.1) selecting a host;
a.2) selecting at random a document associated with the host; :

a.3) retrieving the selected document;

T

a.3.1) responsive to occurrence of a random event;

a.3.1.1) selecting at random a host from among -
the previously selected hosts;
a.3.1.2) selecting at random a document
associated with the host; and '
a.3.1.3) retrieving the selected document;

N

a.3.2) responsive to non-cccurrence of the randem event:

. a.4) selecting at random a link in the retrieved document; and
- a.B) retrieving a document referenced by the selected link; and :
a.6) repeating a.3.1) through a.5) until a predetermined condition

TR

is met;

TTTYTTI

b) for each document encountered in the random walk, determining
whether the document is indexed by the search engine index; and
c) aggregating the results of b).

16. (Currently amended) The method of claim 13, wherein at least a subset of
the documents contain a plurality of links to other documents, each document
being associated with a host, and wherein a) comprises:

[Rthit Lot RO 3 3 E S 21 0 LA k1 04 & S au At ¥ 4 Aman M)

HinE

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;
a.3) selecting at random a host from the host set;
a.4) selecting at random a document from the document set of the
selected host;
. a5) adding the seloeted-a_host that is referenced by the selected link to
the host set;

CHARELN i SR MR R E L Ryt DRE ENH
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a.6) adding the selested-document referenced by the selected link to the
document set of the selected host;

a.7) responsive to the selected document containing at least one link:
- a.7.1) selecting at random a link from the selected document:

[ R o LT R T

PR

a.7.2) selecting a document corresponding to the selected fink;
a.7.3) selecting a host coresponding to the selected document;

a.7.4) repeating a.5) through a.8) until a predetermined condition is met;
and ‘

R

a.8) responsive to the selected document not containing at least one
link, repeating a.3) through a.8) until a predetermined condition is met.

~.

YT

17.  (Original) The method of claim 16, wherein:
a.5) is performed responsive to the selected host not being in the host
set; and

e

a.6) is performed responsive to the selected document not being in the
document set of the selected host.

il et L M

18.  (Original) The method of claim 13, wherein each document contains a ‘
plurality of words, and wherein b) comprises, for each document encountered in
the random walk: -
b.1) selecting at least one word from the document; ' ‘
b.2) performing a query on the search engine index based on the
selected at least one word, to obtain search resuits; and
b.3) determining whether the document is iﬁcluded in the obtained
search results.

19.  (Original) The method of claim 18, wherein b.1) comp-rises'selecting at
least one word based on rarity.

20.  (Previously amended) A computer-implemented method for measuring

relative quality of a target document in a document set, comprising:

107798.022162.17800 Page 7 of 42
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a) performing a two-level random walk amohg documents within a
document set; and

TR Y e

b) . determining a quality metric responsive to the number of times the
target doc_:ument is encountered in the random walk.

21.  (Previously amended) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
‘\ to other documents, the method comprising:
a) performing a two-level random walk among documents within a
document set; and
b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document.

E
P
3

TR T T

REN I

22. (Previously amended) The method of claim 21, wherein b) comprises
determining a quality metric responsive to the number of documents that link to -
-the target document, and responsive to the quality metric of the linking
- documents. '

TEFTTRE

YT

23. (Previously amended) The method of claim 21, -wherein b) comprises
determining a value for:

&
R(p)=d/T+(1-d)> R(p;)/ C(p,)
=1

where:

R(p) is the PageRank of target document p;

R(p:) is the PageRank of document p;;

T is the total number of documents in the document set;

3
I
£

d is a-damping factor such that 0<d< 1;
documents p;, ..., Px each contain at least on link to target document p;
and
107798.02/2142 17800 Page 8 of 42
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C(p:) is the number of links out of document p.

24, (Previously amended) A computer-implemented method for measuring
relative quality of a target document in a document set comprising a plurality of
documents, wherein at least a subset of the documents contain a plurality of links
-to other documents, wherein each document is associated with a host, the
method comprising:
a) performing a two-level random walk among documents within a
document set by:
\ .a.1) selecting a host;
;Lz) selecting at random a document associated with the host;
a.3) retrieving the selected document;
ad) resporisive to occurrence of a random event:
a.4.1) selecting at random a host from among the previously
selected hosts;
a.4.2) selecting at random a document associated with the
host; and . |
a.4.3) retrieving the selected document;
a.5) responsive to non-occurrence of the random event:
a.5.1) selecting at random a link in the retrieved document;
and '
a.5.2) retrieving a document referenced by the selected link;
and
a.6) repeating a.4)to a.5) until a predetermined condition is mel;
and
b) deténnining a quality metric responsive 10 the number of documents
encountered during the two-level random walk that fink to the target
document.

Lt i3 AN M H Yoz et by i i 50 H 40 St 1 M L 0 b 11 s 0t apmesd FE B Y eied 1) A1 H MM b ot "FII?TTFéffFFI:i'_'-"-I'Iu”"'f T LT R U L 1 T I R TS TS ps e

25. (Previously amended) A computer-implemented method for measuring

relative quality of a target document in a document sat compriaing a plurality of

107798.0212162.17800 Page 9 of 42
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documents, wherein at least a subset of the documents contain a plurality of links
to other documents, wherein each document is associated with a host,” the

method comprising:

a) performing a two-level random walk among documents within a

document set, by:

a.1) initializing a host set;

a.2) initializing a docume

nt set for each host in the host set:

\ ' a.3) selecting at random a host from the host set;

a.4) responsive to occurrence of a random event

a.4.1) selecting at random a host from among the previously
selected hosts;
a.5) responsive to non-occurrence of the random event:
a.5.1) selecting at random a document from the document
set of the selected host; and '

a.5.2) responsive to the selected document containing at

least one link:
ab.2.1)

a.5.2.2)

a.5.2.3)

a.5.24)
a.5.2.5)

a.5.2.6)

selecting at random a link from the
selected document;

selecting a document camesponding to
the selected link;

selecting a host corresponding to the
selected document; and

adding the selected host to the host set;
adding the selected document to the
document set of the selected host;
repeating a.5.2.1) through a.5.2.5) until
a first predetermined condition is met;
and

a.6) repeating a.3) through a.5) until a second predetermined

condition is met; and

107792.00/2162.17800 . Page 1
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b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document.

26. (Previously amended) The method of claim 21, further comprising:
c) determining a quality metric for at least one additional target
document; and ' .
d) ranking the quality metric of the first target document with respect to
\ the quality metrics of the additional target documents.

-

27.  (Previously amended) A computer-implemented method for randomly -
walking through a hypertext-linked document set comprising a plurality of
documents, wherein at least a éubset of the documents contain a plurality of links .-
to other documents, each document being associated with a host, the method -
comprising:
a) selecting a host;
b) selecting at random a document associated with the haost;
c) retrieving the selected document;
d) responsive to occurrence of a random event:
d.1) selecting at random a host from among the previously
selected hosts; and
d.2) repeating b) through e) until a predetermined condition is
met; and
€)  responsive to non-occurrence of the random event:
e.1) selecting at random a link in the retrieved document;
e.2) retrieving a document referenced by the selected link; and
e.3) repeating d) and e) until a predetermined condition is met.

28. (Previously amended) A computer-implemented method for measuring
relativ quality of a target document in a document set comprising a plurality of

107798.022142.17800 Page 11 of 42
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documents, wherein at least a subset of the documents contain a plurality of links

to other documents, the method comprising:

a) performing a two-level random walk among documents within a

document set, by:

a.1)

a.2)

a.3)
a.4)

a.5)

a.6)

107798,02/2162.17800

initializing a host set;

initializing a document set for each host in the host set;
selecting at random a host from the host set;"

responsive to occurrence of a random event:

a.4.1) selecting at random a host from among the previously
selected hosts;
responsive to non-occumrence of the random event:

a.5.1) selecting at mndom a document from the document
set of the selected host; and

a.5.2) responsive to the selected document containing at
least one link:

a.5.2.1)

a.5.2.2)

a.5.2.3)

a.5.2.4)
a.5.2.5)

a.5.2.6)

selecting at random a link from the
selected document;

selecting a document comresponding to
the selected link; '
selecting a host corresponding to the
selected document; and

adding the selected host to the host set;
adding the selected document to the
document set of the selected host;
repeating a.5.2.1) through a.5.2.5) until

.a first predetermined condition is met;

and

repeating a.3) through a.5) untii a second predetermined

condition is met; and

Page 12 of 42
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b) determining a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target
document,

c) determining a quality metric for at least one additional target
document; and

d) ranking the quality metric of the first document with respect to the
quality metrics of the additional target documents.

\ 29. (Cancelled).
% 30. (Previously amended) A computer program product comprising a.-
computer-usable medium having computer-readable code embodied therein for -

randomly walking through a hypertext-linked document set comprising a plurality.

of documents, wherein at least a sub-set of the documents contain a plurality of
. links to other documents, each document being associated with a host, the

computer program product comprising:

a)

b)

c)

d)

e)

1077980272162, 1 7800

computer-readable program code devices configured to cause a
computer to select a host;
computer-readable program code devices canfigured to cause

a computer to select at random a document associated with
the host;
computer-readable program code devices configured to cause a
computer to retrieve the selected document;
computer-readable program code devices configured to cause a
computer to, responsive to occurrence of a mndom event:
d.1) select at random a hast from among the previously selected

- hosts; and

d.2) select at random a document associated with the host; and
d.3) retrieve the selected document;
computer-readable program code devices configured to cause a

computer ta, respansive to non-occurrence of the random event:

Page 13 of 42
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e.1) select at random a link in the retrieved document; and
e.2) retrieve a document referenced by the selected link; and
f) computer-readable program code devices configured to cause a

computer to repeat the operatians of d) and e) until a predetermined
condition is met.

31.  (Previously amended) The computer program product of claim 30,
wherein the random event comprises:

a generated random number falling within a predetermined range.

32. (Previously amended) The computer program product of claim 30,

wherein the document set is the Word Wide Web, and wherein each document is
a web page.

33. (Canceled)
-34. (Canceled) -

35. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
randomly walking through a hypertext-linked document set comprising a plurality
of documents, wherein at least a subset of the documents contain a plurality of
links to other documents, each document being associated with a host, the
computer program product comprising:
a) .computér-readable program code devices configured to cause a
computer to initialize a host set; ,
b) computer-readable program code devices configured to causé a
computer to initialize a document set for each host in the host set;
C) computer-readable program code devices configured to cause a
computer to select at random a host from the host set;

107798.02,21 62,1 7800 Page 14 of 42
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d) computer-readable program code devices configured to cause a 1
computer to select at random a document from the document set of
the selected host;

e) computer-readable program code devices configured to cause a
computer to, responsive to the selected document containing at
least one link:

e.1) select at random a link from the selected document;
e.2) select a document corresponding to the selected link;

FLED AR N LA M L 244

TTTTTY

IR

e.3) select a host corresponding to the selected document; and
e.4) add the selected host to the host set;
e.5) add the selected document to the document set of the
\ ’ selected host; and
e.6) repeat the operations of e.1) through e.5) until a first
predetermined condition is met; and
fh) computer-readable program code devices configured to cause a
computer to repeat the operations of ¢) through e) until a second predetermined

TR T T T

LR

TTTY

condition is met.

Y

Tl

36. (Original) The computer program product of claim 35, wherein:
the computer-readable program code devices configured to cause a
computer to add the selected host to the host set operate

Tih Y Srris

responsive to the selected host not being in the host set; and
the computerreadable program code devices configured to cause a

ERPT YRR

computer to add the selected document to the document set of the
selected host operate responsive to the selected document not
being in the document set of the selected host.

"

37. - (Previously amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
randomly walking through a hypert xt-linked docum nt set comprising a plurality

of documaents, whearein at least a sub-set of the documents contain a plurality of

107798.022162.17800 Page 15 of 42

Received from < 713 238 8008 > at 9/17/03 5:16:28 PM [Eastem Dayfight Time]



-

Sent by: CONLEY ROSE, P.C.

Appl. No.:

713 238 8008; 09/17/03 14:58; JetFax_ #932;Page 19/45

09/392.,170

Amdt. dated September 17, 2003
Reply to Office action of Jun 17, 2003

links to other documents, each document being associated with a host, the

computer program product comprising:

a)

b)

c)

d)

computer-readable program code devices configured to cause a

computer to initialize a host set;

computer-readable program code devices configured to cause a

computer to initialize a document set for each hast in the host set;

computer-readable program code devices configured to cause a

computer to select at random a host from the host set;

computer-readable program code devices configured to cause a

computer to select at andom a document from the document set of

the selected host;

computer-readable pvrogram code devices configured to cause a

computer to, responsive to non-occumrence of a random event, and

further responsive to the selected document containing at least one

link:

e.1) select at random a link from the selected document,

e.2) select a document comresponding to the selected link;

e.3) select a host corresponding to the selected document; and

e.d4) add the selected host to the host set;

e.5) add the selected document to the document set of the
selected host; and

-e.8) repeat the operations of e.1 through e.5) until a first

predetermined condition is met; and
computer-readable program code devices configured to cause a
computer to repeat the operations of c) through €) until a second
predetermined condition is met. |

38. (Previously amended) The computer program product of claim 37,

wherein the random event comprises:

a generated random number falling within a predetermined range.
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39. (Odginél) The computer program product of claim 35, wherein the ]
hypertext-inked document set is the World Wide Web, and wherein each
document is a web page.
40. (Original) The computer program product of claim 39, wherein each host 2
corresponds to a domain. ‘ '

41.  (Original) A computer program product comprising a computer-usable
medium having computer-readable code embodied therein for measuring relative
quality of a search engine index, the computer program product comprising:

a) computer-readable program code devices configured to cause a -

computer to perform a two-level random walk among documents .
within a docur_nent set;

4

b) computer-readable program code devices configured to cause a
computer to, for each document encountered in the random walk,

YT

determine whether the document is indexed by the search engine
index; and

eI

c) computer-readable program code devices configured to cause a -
computer to aggregate the results of the operations of b).

Ty

| RBEA

TOrTeTT

42. (Original) The computer program product of claim 41, wherein at least a
subset of the documents contain a plurality of links to other docuiments, each -
document being associated with a host, and wherein the computer-readable

program code devices configured to cause a computer to perform a two-level

random walk comprise: iﬁ
a.1) computer-readable program code devices configured to cause a E
computer to select a host; F

a.2) computer-readable program code devices configured to cause a F
computer to select at random a document associated with the host; E

a.3) computer-readable program code devices configured to caus a

computer to retrieve tha selected document;
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a4) computer-readable program code devices configured to cause a
computer to select at random a link in the retrieved document;

a.5) computer-readable program code devices configured to cause a
computer to retrieve a document referenced by the selected link;

LR

(R

HERR

and

LB B

a.6) computer-readable program code devices configured to cause a
computer to repeat the operations of ad) and a.5) untii a
p_redeten'nined condition is met.

TR

43. (Canceled)

AT I I 5

44, (Currently ame'nded) The computer program product of claim 41, wherein
\ at least a subset of the documents contain a plurality of links to other documents, - .
each document being associated with a host, and wherein the computer-readable
program code devices configured to cause a computer to perform a two-level
random walk comprise:

BALS & It

TLoa e,

a.1) computer-readable prbgram code devices configured to cause

TP

a computer to initialize a host set;

a.2) computer-readable program code devices configured to cause a
computer to initialize a document set for each host in the host set;

a.3) computer-readable program code devices configured to cause a
computer to select at random a host from the host set;

a.4) computer-readable program code devices configured to cause a
computer to select at random a desumenrt-link from the-a document
in the document set of the selected host;

a.5) computer-readable program code devices configured to cause a
computer to add the selected-host referenced by the link to the host
set;

a.6) computer-readable program code devices configured to cause a
computer to add the selested-docum nt referenced by the link to

the document set of the selected host;

T T T Y T T R T e R T

T

L.
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a.7) computer-readable program code devices configured to cause a
computer to, responsive to the selected document containing at
least one link:

az.t) seled at random a link from the selected document;
a.7.2) select a document corresponding to the selected link;
a.7.3) select a host cormesponding to the selected document;
a.7.4) repeat the operations of a.5) through a8) until a
predetermined condition is met; and

a.8) computer-readable program code devices configured. to cause a
computer to, responsive to the selected document not containing at
least one link, repeat the operations of a.3) through a.8) until a
predetermined condition ié met.

45. . (Original) The computer program product of claim 44, wherein:

the computer-readable program code devices configured to cause a
computer to add the selected host to the host set are configured to
cause a computer to add the selected host responsive to the
selected host not being in the host set; and

the computer-readable program code devices configured to. cause a
computer to add the selected document to the document set of the
selected host are configured to cause a computer to add the
selected document responsive to the selected document not being
in the document set of the selected host. |

46. (Previously amended) The computer program product of claim 41,
wherein each document contains a plurality of words, and wherein the computer-
readable program code devices configured to cause a computer to determine
whether the document is indexed by the search engine index comprise computer-
readable program code devices configured to, for each document encounter d in
the random walk:

b.1) select at least one word from the document;

107798.022162.17800 Page 19 of 42
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b.2) perform a query on the search engine index based on the selected
at least one word, to obtain search results; and
b.3) detemine whether the document is included in the obtained search

results.

47. (Original) The computer program product of claim 46, wherein the
computer-readable program code devices configured to select at least one word
from the document comprise computer-readable program code devices
configured to select at least one word based on rarity.

- 48. (Previously amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
\\ measuring relative quality of a target document in a document set, the computer
program product comprising:
computer-readable program code devices configured to cause a computer
\ ‘ to perform a two-level random walk among documents within a
document set; and
computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of times the

target document is encountered in the random walk.

49. (Previously amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, the computer program product comprising:
computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a
document set; and
computer-r adable program cod de\)ices configured to cause a computer
to determine a quality metric responsive to the number of
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documents encountered during the two-level random walk that link
fo the target document.

50. (Previously amended) The computer program product of claim 49,
wherein the computer—readablé program code devices configured to cause a
computer -to determine a quality metric comprise computer-readable program
code devices configured to cause a computer to determine a quality metric
responsive to the number of documents that link to the target document, and
respansive to the quality metric of the linking documents. |

51. (Previously amended) The computer program product of claim 49,

Sent by: CONLEY ROSE, P.C. © 713 238 8008; 09/17/03 15:00; JetFax #932;Page 24/45

wherein the computer-readable program code devices configured to cause a .

computer to determine a quality metric comprise computer-readable program
code devices configured to cause a computer to determine a value for:

R(p)=d/T+(- d)iR(p,-)/ c(z;)

where:

R(p) is the PageRank of target document p;
-R(p) is the PageRank of document px;

T is the total number of documents in the document set;
d is a damping factor such that 0 <d < 1;

documents p,,..., px each contzin at least one link to target document p;

and
C(p:) is the number of links out of document p;.

52. (Previously amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
piurality of links to other documents, and wherein each document is associated

with a host, the computer program product comprising:

107795.022162.17800 Page 21 0f42 .

__ Recelved from <713 2388008> at 917103 5:16:28 PH [Eastem Daylight Time]

B3 0 B M it b Ml o

L £ 4 A 6 MRS b

AN I L S

3 -
R M

b



Sent by: CONLEY ROSE, P.C. 713 238 8008; 09/17/03 15:00; JetFax #932;Page 25/45

Appl. No.: 09/392,170
Amdt. dated Sept mber 17, 2003
Reply to Office action of June 17, 2003

- computer-readable program code devices configured to cause a computer
to perform a two-level random walk among documents within a document set, by:
a.1) selecting a host; |
a.2) selecting at random a document associated with the host:
a.3) retrieving the selected document:
-a.4) responsive to occumrence of a random event:
a.4.1) selecting at random a host from among the previously
selected hosts; and
a.4.2) selecting at random a document associated with the
host; and
- a.4.3) retrieving the selected document;
a.5) responsive to non-occurrence of the random event:
a.6) selecting at random a link in the retrieved document: and
a.7) | retrieving a document referenced by the selected link: and
a.8) repeating the operations of a.4) to a.7) until a predetermined
condition is met; and

' computer-readable program code devices configured to cause a computer °

to determine a quality metric responsive to the number of documents
encountered during the two-level random walk that link to the target document.

53. (Previously amended) A oompute‘r program product comprising a
computer-usable medium having computer-readable code embodied therein for
measuring relative quality of a target document in a document set comprising a
plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, wherein each docurnent is associated with a
host, the computer program product comprising:
computer-readable program code devices configured to cause a computer

to perform a two-level random walk among documents within a document set, by:

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) seleéting at random a host from the hoest set;

107798.02/2162.17800 Page 22 of 42
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a.4) responsive to occurrence of a random event:
‘a.4.1) selecting at random a host from among the previously
selected hosts;
a.5) responsive to non-occurrence of the random event:
a.5.1) selecting at random a document from the document
set of the selected host;
a.5.2) adding the selected host to the host set;
a.5.3) édding the selected document to the document set of
the selected host;
a.5.4) responsive to the selected document containing at

least one link:
\ a54.1)  selecting at random a link from the
\ selected document;
' a.5.4.2) selecting a document comesponding to

the selected link;
a.5.4.3) selecting a host corresponding to the
selected document; and
a.5.4.4) repeating the operations of a.5.2)
through a.543)  untl a first
, predetermined condition is met; and
a.6) repeating the operations of a.3) through a.5.4.4)‘ until a
second predetermined condition is met; and .
computer-readable program code devices configured to cause a computer
to determine a quality metric responsive to the number of
documents encountered during the. two-level random walk that link
to the target document.

54.  (Previously amended) The computer program product of claim 49, further
comprising:
107795.0212162.1 7800 Page 23 of 42
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H c) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional
target document; and

d) computer-readable program code devices configured to cause a
computer to rank the quality metric of the first target document with
respect to the quality metrics of the additional target documents.

§5. - (Previously amended) AA computer . program product comprising a
computer-usable medium having computer—readable code embodied therein for
randomly walking through a hypertext-linked document set comprising a plurality
of documents, wherein at least a subset of the documents contain a plurality of »

N links to other documents, each document being associated with a host, the
% computer program product comprising:
a) computer-readable program code devices configured to cause a

computer to select a host;
b) computer-readable program code devices configured to cause a
computer to select at random a document associated with the host;
c) computer-readable program code devices configured to cause a -
computer to retrieve the selected document;
) computer-readable program code devices configured to cause a
computer to, responsive to occurrence of a random event:
d.1) select at random a host from among the previously selected
hosts; and
d.2) repeat the operations of b) through e) until a predetermined
condition is met
e) computer-readable program code devices configured to cause a
computer to, responsive to non-occumrence of the random event:
e.1) select at random a link in the retrieved document:
e.2) retrieve a document referenced by the selected link: and
e.3) repeat the operations of d) and e) until a predetermined

condition is met.
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56. (Currently amended) A computer program product comprising a
computer-usable medium having computer-readable code embodied therein for

P . meésuring r_élative quality of a target document in a document set comprising a
: plurality of documents, wherein at least a subset of the documents contain a
plurality of links to other documents, the computer program product comprising:
a) computer-readable program code devices configured to cause a

computer to perform a two-level random walk among documents

within a document set by: |

a.1) initializing a host set;

a.2) initializing a document set for each host in the host set;

a.3) selecting at random a host from the host set;

a.4) responsive to occurrence of a random event:

/%/‘ .

a4.1) selecﬁng at random a host from among the previously
selected hosts; '
a.5) responsive to non-occurrence of the random event:
a.5.1) selecting at random a fink from a document frem-in"
the document set of the selected host;
a.5.2) adding the selested-host referenced by the link to the

host set;
a.5.3) adding the selected-document referenced by the link
to the document set of the selected host; | ,
a.54) responsive‘to the selected document containing at
least one link:
a.54.1) selecting at random a link from the
selected document;
a.5.4.2) selecting a document corresponding to
the selected link;
- a.5.4.3) selecting a host corresponding to the
select d document; ’
107798.0272162.17800 Page 25 of 42
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a.b.4.4) repeating the operations of a.5.2)
through a643)  unti a first
predetermined condition is met; and

a.9) responsive to the selected document not containing at least
one link, repeat the operations of a.3) through a.5.4.4) until a
second predetermined condition is met;

b) computer-readable program code devices configured to cause a
computer to determine a quality metric responsive to the number of
documents encountered during the two-level random walk that quk
1o the target document;

c) computer-readable program code devices configured to cause a
computer to determine a quality metric for at least one additional -

\ target document; and '

\s - d) computer-readable program code devices configured to cause a
computer to rank the quality metric of the first document with
respect to the quality metrics of the additional target documents.

57.  (Previously amended) A system for randomly walking through a hypertext- -
linked document set comprising a plurality of documents, wherein at least a
subset of the documents contain a plurality of links to other documents, each
document being associated with a host, the system comprising:

a) a host selector;

b) a random document selector, coupled to the host selector, for
selecting at random a document associated with the host:

¢) - adocument retriever, coupled to the random document selector, for
retrieving the selected document; and '
d) a link selector, coupled to the document retriever:
wherein, responsive to occurrence of a random event: ‘
the host selector selects at random a host from among the
previously selected hosts;
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the random document selector selects at random a document
associated with the host; and
the document retriever retrieves the selected document; and
wherein, responsive to non-occurrence of the random event:
the link selector selects at random a link in the retrieved document;
and

| the document retriever retrieves a document referenced by the
: selected link; and
and wherein the link selector, the random document selector, and the
document retriever repeat their respective operations until a
predetermined condition is met. '

N
% 58. (Original) A system for measuring relative quality of a search engine
index, comprising:

a random walker, for performing a two-level random watk among
documents within a document set;

a determination module, coupled to the random walker, for, for each
document encountered in the random walk, detemining whether
the document is indexed by the search engine index; and

a resuits aggregation module, coupled to the determination module, for
aggregating the results of the determination module.

89.  (Previously amended) A system for measuring relative quality of a target
document in a document set, comprising:
a random walker, for performing a two-level random walk among
documents within a document set;b and
a determination module, coupled to the random walker, for determining a
quality metric résponsive to the number of times the target
document is encountered in the random walk.

80. (New) A systam. comprizing:

107798.02:2162,1 7200 Page 27 of 42

Received from < 713 238 8008 > at 9/17/03 5:16:28 PM [Eastem Dayfight Time)

THERNL 161 Juns ey

LAl anay

KA NI

bt s Sl

ISt 3 IUASLE SR ARAE B A

ICH A Cuilie s 8 W4

T
e

T




B e LT R T I B PR B SO APt DPPUPIS SPSUPIUT IS

Sent by: CONLEY ROSE, P.C. . 713 238 8008; . 09/17/03 15:02; JetFax #932;Page 31/45

Appl. No.: 09/392,170
Amdt. dated Sept mber 17, 2003
Reply to Office action of June 17, 2003

a'processor; and

memory containing software executable by the processor;

wherein, by executing the software, the processor initializes a document
set, selects an arbitrary hypertink included in a selected document
in the document set, and adds a document referenced by the
hyperlink to the document set.

61. (New) The system of claim 60 wherein the processor further initializes a
host set and adds a host referenced by the arbitrary hyperiink to the host
set.

%@ 62. (New) The system of claim 60 wherein the processor further determines

whether the document referenced by the arbitrary hyperlink is included in a
search engine index.
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